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Avaii cos/or Telephone: (415) 347-9521
Dist | Special

ﬂ l ' August 23, 1978

Mr. Ray Fowler, AEM~100
U.S. Federal Aviation Administration
800 Independence Avenue, S.W.
.. Washington, D.C. 20591
S
Re: Input Data for New York Simulation Model Stage-1l
Experiments and Annual Delay Baseline Experiment

Dear Ray:

Enclosed are preliminary data packages for use during the
third Task Force meeting on August 24, 1978:

o Attachment A contains the calibration
results for John I, Rennedy Interna-
tional Airport and LaGuardia Airport.

o Attachments B and C contain the input
data for the Stage-l Experiments,
respectively, for John F, Kennedy
International Airport and LaGuardia
Airport.

These attachments should be reviewed, revised, and approved
by the New York Task Force prior to use in the Stage-1l model

runs.
Sincerely,
Stephen L. M. Hockaday
Managar

SLMH/nbe

Enclosures [:)‘F‘E(::

cc: Mr. J. R. Dupree, ALG-312 v ._T.."'ZL-E'_'_C L,m
A GUND fogy E R

Mr, C. Caifa, AEA~4
(both w/encls)
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Attachment 2

NY CALIBRATION RESULTS

John F. Kennedy International Airport
and

LaGuardia Airport

New York
Airport Improvement Task Force Delay Studies

Peat, Marwick, Mitchell & Co.
San Francisco, California 94128

August 1978
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I.

5 1I.

! III.

John F. Kennedy International Airport

CALIBRATION RESULTS

Arrival Flow Rates

Runway Time Interval Field Data Calibrated Model
K3} ] 20 - 21:00 27 27

31R 21 - 22:00 23 23

31R 22 - 23:00 15 15

31L 20 - 21:00 17 17

31L 21 - 22:00 13 13

31L 22 - 23:00 3 4

Departure Flow Rates
Runway Time Interval Field Data Calibrated Model
31L 20 - 21:00 20 21 ]
31L 21 -~ 22100 24 - 28

31L 22 - 23:00 33 29

Average Fix-To-Threshold Arrival Travel Times

Time Fleld Calibrated

Fix Runway Class Interval Data Model

B 31r 1 21 - 22:00 1l0.0 10.5

B 31r 1 22 - 23:00 13.0 10.7 {
G 31r 1 21 - 22:00 11.3 0.4

G 31r 1 22 - 23:00 12.4 10.4
Weighted Average 21 - 22:00 12.3 10.9
Weighted Average 22 - 23:00 1ll.5 11.0
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IV. Weighted Average Gate-To-Roll Departure Travel Times
Field Calibrated
Tims Interval Data Modsl
21 - 22:00 11.9 9.0 P
22 -~ 23:00 10.9 11.5 C
'; Weighted Average 10.4 10.2 ?
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LaGuardia Airport

CALIBRATION RESULTS

I. Arrival Flow Rates

Runway Time Interval Field Data Calibrated Model
22 20 - 21:00 39 36
21 - 22:00 33 36
22 -~ 23:00 39 38

II. Departure Flow Rates

Runway Time Interval Field Data Calibrated Model

13 20 - 21:00 29 30
21 - 22:00 36 a8
22 - 23:00 39 36

IIX. Average Fix-To-Threshold Arrival Travel Times

Time Field Calibrated
Fix Runway Class Interval Data Modal
c 22 2 20 - 21:00 9.1 9.2
C 22 2 21 = 22:00 10,0 10.4
(o] 22 2 22 - 23:00 9.2 9.8
R 22 2 20 - 21:00 15.4 15.0
R 22 2 21 - 22:00 16,7 le.8
R 22 2 23 ~ 23:00 16.0 15.7
w 22 2 20 - 21:00 19.5 17.0
w 22 2 21 - 22:00 21.1 20,1
W 22 2 22 - 23:00 19,2 17.0

Iv. Weighted Average Gate-To-Roll Departure Travel Times

Time Interval Data Model
20 - 21:00 8.7 8.5
22 - 23:00 20.0 17.2
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Attachment B

INPUT DATA SUMMARY
STAGE 1 EXPERIMENTS

John F. Kennedy International Airport

New York
Airport Improvement Task Force Delay Studies

Peat, Marwick, Mitchell & Co.
San Francisco, California 94128

August 1978
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TABLE III-1 (REVISED)

KENNEDY DELAY EXPERIMENTS

ATC
Experiment Studx Arrival Departure System Near-Term
Number Model Case Runways Runwavs Weather Demand Scenari Improvements
Stage I
Exveriments
1 asu® 1 138, 22n, a
22R 22R VFR1 1977 Today's None
2 ASM 2 22L 22R IFR1 1977 Today's None
22 ASM 2 225 22R IFR1 1977 Today's None
3 ASM 4 4L, 4R 4L VFR1 1977 Today's None
4 ASM 5 4R 4L IFR1 1977 Today's None
5 ASM 7 31L, 31R i VFR1 1977 Today's None
6 ASM 8 31R 1L IFRl 1877 Today's None
7 ASM 10 13L, 13R 13R VFR1 1977 Today's None
8 asM’ 1, 13 13R IFR1 1977 Today's None
ADM n.a.. n.a. n.a. n.a. 1977 Today's None
15 ASM 8 31L, 31R 3L IFRL 1977  Today's g¢
16 ASM 7 3ln, 31R  31L, 31R VFR1 1977 Today's h
18 ASM 5 4L, 4R 4L IFR1 1977 Today's i
19 ASM 2 22L 22R IFR1 1977 Today's bl
a. Study cases (combinations of runway use and weather conditions) and potential
near-term improvements are identified in New York Airport Improvement Task Force
Interim Report. The study cases are shown in Figure III-l., The potential improve-
ments are identified in Appendix B.
b. FAA will describe impact of post-1982 ATC systems on model inputs.
€. Airfield Simulation Model.
d. Task Force will establish packages of near-~term improvements most likely to be
implemented in pre-1982 and post-1982 time frames,
f£. Not applicable (model considers annual occurrence cf each study case).
g. Has procedure for independent arrivals and independent departures on 31L and 31R.
h. Has indepedent depasture tracks R31lL and R31R.
i. Permits 3 miles staggered arrival separation 4R and 4L.
j. Extends parallel taxiway to runway and 31L and adds a new turnocff to R22L.
k. Turnoff J on Runway 22L is assuemd closed.




JFK
INDEX OF STAGE 1 EXPERIMENTS*

Sequence Experiment Study Case Type of Input
No. No. No. Model Description Page
1 1 1 ASM  Full 6
2 2 2 ASM Change-Sheet 14
3 28 2 ASM Change-Sheet 16
4 19 2 ASM Change-Sheet 18
5 3 4 ASM Full 20
6 4 5 ASM Change~Sheet 28
7 18 5 ASM Change-Sheet 30
8 5 7 ASM Full 32
9 16 7 ASM Change-Sheet 39
10 6 8 ASM Change-Sheet 41
11 15 8 ASM Change-Sheet 43
12 7 10 ASM Full 45
13 8 11 ASM Change-Sheet 53
14 9 ADM Full -

*Stage 1 experiments as presented in revised Table III-1 but
reorganized and grouped by like runway-use configurations.




JFK - STAGE 1

Experiment No. 1

Objective:

To obtain baseline delay estimates for the following
runway configuration in VFR 1:

Arrival Runways Departure Runways

13R, 22L, 22R 22R

Related Comparison Experiments:

Experiments 2, 22, and 19 have similar runway-use configura-
tions but different weather conditions, namely IFR1 instead
of VFR 1.

Remaining Data Items:

o Time period to be simulated - 1500 to 1900
hours local time?

o Schedule inputs and lateness distribution?
(see attached input data summary).
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JFK INPUT DATA - EXPERIMENT 1

A, LOGISTICS
1. Title: John F. Kennedy International Airport Airfield
Simulation Model Run
2. Random Number Seeds: 2017, 3069, 4235, 5873, 6981,
7137, 8099, 9355, 0123, 1985.
3. Start and Finish Times: To be selected by Task Force -
1500 - 1900 hours.
4. Print Options: Detailed run for one random number seed.
Summary run for ten random number seeds.
5. Aairline Names: Name Code
Air Freight AF
Alr Taxi AT
Allegheny AL
American AA
Braniff BN
- Delta DL
Eastern EA
Foreign International FI
National NA
Northwest NW
Pan American PA
Trans World ™
United UA
6. Processing Options: First run to check model input.
Other runw in COMPUTE mode.
7. Truncation Limits: + 3 standard deviations.
8. Time Switch: Not applicable.
B. AIRFIELD PHYSICAL CHARACTERISTICS
]
9. Airfield Network: See Figure 1.
10. Number of Runways: 3.




11.
12,
13.

14,

15.
16.

17.

Runway Identification: 13R, 22L, 22R.

Departure Runway End Links: 172,

Runway Crossing Links: 38, 133, 286,

Exit Taxiway Location: 101, 106, 115, 181, 182, 183,

193, 194, 195, 468.

Holding Areas: ©Not applicable.

Airline Gates: Not applicable.

General Aviation Basing Areas: West of terminal area
between Taxiways O and Q;

area No. 13.

ATC PROCEDURES

18.

Aircraft Separations:

Arrival-Arrival Separation (n.m.)

1. VFR: According to Report No. FAA-EM~78-8A.

Trail Aircraft Class

B C D

Lead B 1.9 1.9 1.9
Aircraft C 1.9 1.9 1,9
Class D 3.6 3.6 2,7

Departure-Departure Separations (seconds)

2. VFR
Trail Aircraft Class
B C C
Lead B 45 45 50
Aircraft C 60 60 60
Class D 120 120 90




19.

20.

21.

22.

23.

24.

25.

Departure-Arrival Separation (n.m): To be based on reduced

field data, departure
runway occupancy times
and discussions with
ATC personnel.

Arrival-Departure Separation (seconds): To be based on
reduced field data,
arrival runway
occupancy times,
and discussion with
ATC personnel.

Route Data: See Figure 2.

Two-Way Path Data: 205, 206, 267.

Common Approach Paths:

Aircraft Length of Common

Class Approach Path
A 2.0
B 3.0
(o] 6.0
D 6.0

Vectoring Delays:

This input allocates delays among vectoring and holding.
Model input values will be used that hold arrival air-
craft if delays to arrival aircraft exceed 15 minutes.

Departure Runway Queue Control: :

Aircraft are assigned departure runways to preclude
alrspace crossovers, not to balance departure gueues.

Gate Hold Control:

Aircraft are held at gates when departure gueue at ]
runway is 20 (15 in gueue plus 5 taxiing) or more,
except when gate holds would cause gate congestion.

Departure Airspace Constraints:

Aircraft are not held at gates due to departure airspace
constraints,




26. Inter-Arrival Gap:
with this runway use, arrival aircraft are delayed in
the arrival airspace when departure delays exceed
20 minutes.

27. Runway Crossing Delay Control:
Arrival and departure runway operations are only inter-
rupted for a taxiing aircraft to cross an active runway
when the taxiing aircraft is delayed by 10 minutes or
more.

D. AIRCRAFT OPERATIONAL CHARACTERISTICS

28, Exit Taxiway Utilization:

Class

Exit Utilization
(Percent)
N M L

Runway 13R B
C
D

Class

61 39 0
0 41 59
0 24 76

Exit Utilization
(Percent)

H J JA

Runway 22L B
o
D

Class

17 33 50
10 33 57
0 16 84

Exit Utilization

Runway 22R B
o
D

(Percent)

G H Uu
0 100 0
0 0 100
0 0 100

10




29.

it e
.

30.
3l.

32.
33.

11

Arrival Runway Occupancy Times:

Runway 13R

Runway 22L

Runway 22R

Runway Occupancy Times

(Seconds)
Class N M L
B 40 51 -
c - 45 48
D - 48 55
Runway Occupancy Times
(Seconds)
Class H J JA
B 33 45 54
C 32 37 50
D - 42 50
Runway Occupancy Times
— (Seconds)
Class G _H uu_
B - 35 -
c - - 45
D - - 50

Touch & Go Occupancy Time8: Not applicable.

Departure Runway

occupancy Times:

Alrcraft
Class

onwy

Taxi Speeds: To

Approach Speeds:

Runway Occupancy Time (seconds)

Mean Standard Deviation
34 4
34 4
39 4
39 4

be based on reduced field data.

" Alrcraft Approach Speed (knots)
Class Mean Standard Deviation
B 120 10
o 130 l0
D 140 10

N

ar__ vl

o g
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34.
35.

36.

37
38.

Gate Service Times: Not applicable.

Airspace Travel Times: To be based on reduced field
data.

Runway Crossing Times: Based on reduced field data
(20 seconds).

Lateness Distribution: To be determined by Task Force.

Demand: Schedule to be determined by Task Force.
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Figure 2
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JFK - STAGE 1

Experiment No. 2

Objective:

To obtain baseline delay estimates for the following runway-
use configuration in IFR1l:

Arrival Runways Departure Runways

22L 22R

Related Comparison Experiments:

Experiments 22 and 19 are for the same runway-use configura-
tion but for different exit taxiway arrangements.

Remaining Data Items:

o Time period to be simulated
(e} Schedule inputs and lateness
distribution.

(See attached change sheet)




Experiment Nuzber:_ > { Input changes from <xzperiment number_] )

SIMULATION MODEI INPUT
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JFK - STAGE 1

Experiment No. 22

Objective:

To provide baseline comparison delay estimates for the
situation where exit taxiway J from arrival runway 22L is
closed and aircraft that miss exit H must exit at the end
w of the runway and taxi up runway 31L across departure
runway 22R.

Related Comparison Experiments:

Experiment 19 provides the case where a new exit (between
J and H) is provided from Runway 22L and parallel taxiway
I is extended to the end of Runway 31L.

1 Remaining Data Items:

o Time period to be simulated

; o Schedule inputs and lateness
: distribution.




Experiment Number: Y

( Input changes from

zperiment number 2 )

SIMULATION MODEL INPUT

'DESCRIPTION OF INPUT CHANGE

e
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JFK - STAGE 1

Experiment No. 19

Objective:

To investigate potential benefits of adding an additional
turnoff runway 22L between exits H and J and extending
parallel taxiway I to the end of Runway 31L .

{ Arrival Runways Departure Runways

22L 22R

Related Comparison Experiments:

Experiments 2 and 2A.

' Remaining Data Items:

o] Time period to be estimated
o Schedule inputs and lateness
distribution
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Experiment Numbexr: 1o  ( Input changes from zperimeant nuzber__2 )
SIHI.II.A'IIQN' MODEL INPUT . 'DESCRIPTION OF INPUT CHANGE
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JFK STAGE-1 EXPERIMENTS

Experiment No. 3

Objective:

To obtain baseline delay estimates in VFR1 conditions for the
following runway-use configuration:

Arrival Runways Departure Runways

4L, 4R 4L

Related Comparison Experiments:

Experiment 4 has the same basic runway-use configuration
without arrivals on 4L, and Experiment 18 has the same
configuration but with 3-mile staggered arrival separations
on 4R and 4L.

(See attached Input Data Summary and routing map).




JFK INPUT DATA - EXPERIMENT NO. 3

A. LOGISTICS
1. Title: John F. Kennedy International Airport Airfield
Simulation Model Run
2. Random Number Seeds: 2017, 3069, 4235, 5873, 6981,
7137, 8099, 9355, 0123, 1985.
3. Start and Finish Times: To be determined by Task Force.
4, Print Options: Detailed run for one random number seed.
Summary run for ten random number seeds.
5. Airline Names: Name Code
Air Freight AF
Air Taxi AT
Allegheny AL
American AR
Braniff BN
Delta DL
Eastern EA
Foreign Internatioanl FI
National NA
Northwest NW
Pan American pPA
Trans World W
United ua
6. Processing Options: First run to check model input.
Other runw in COMPUTE mode.
7. Truncation Limits: + 3 standard deviations.
8. Time Switch: Not applicable.
B. ATIRFIELD PHYSICAL CHARACTERISTICS
9. Airfield Network: See Figure 1.
10. Number of Runways: 2.
11. Runway Identification: 4L, 4R.
12, Departure Runway End Links: 456.

21
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13. Runway Crossing Links: 143.

14, Exit Taxiway Llocation: 134, 144, 153, 182, 183, 184,

15. Holding Areas: On Taxiway Z between Runways 4L-22R and
4R-22L; area No. 10,

l6. Airline Gates: Not applicable.

17. General Aviation Basing Areas: West of terminal area
% between Taxiways O and Q;
-_4 area No. 13.

% C. ATC PROCEDURES

Aircraft Separations:

Arrival-Arrival Separation (n.m.)

1. VFR: According to Report No. FAR-EM-78-8A.

Trail Aircraft Class

B C D

Lead B 1.9 1.9 1.9
Aircraft C 1.9 1.9 1.9
Class D 3.6 3.6 2.7

Departure-Departure Separations (seconds)

1., VFR: According to Report No. FAA-EM-78-8A.

Trail Aircraft Class

B C C
Lead B 60 60 60
Aircraft C 60 60 60

Class D 120 120 90
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Departure-Arrival Separation (n.m.): To be based on

] reduced field data,

] departure runway 1
occupancy times,

and discussions

with ATC personnel.

Arrival-Departure Separation (seconds): To be based on
reduced field data
arrival runway
occupancy times
and discussions
and ATC personnel.

19. Route Data: See Figure 2.

20. Two-Way Path Data: 261, 267.

21. Common Approach Paths:

Aircraft Length of Common :
Class Approach Path-VFR :
A 2.0
B 3.0
c 6.0
D 6.0

22. Vectoring Delays:

This input allocates delays between vectoring and
holding. Model input values will be used that hold
arrival aircraft if delays to arrival aircraft exceed
15 minutes.

23. Departure Runwav Queue Control:

Aircraft are assigned departure runways to preclude
airspace crossovers, not to balance departure queues.

24. Gate Hold Control:

Aircraft are held at gates when departure queue at
runway is 20 or more, except when gate holds would
cause gate congestion.




25.

26.

27.

Departure Airspace Constraints:

Aircraft are not held at gates due to departure
airspace constraints.

Inter-Arrival Gap:

With this runway use, 4L arrivals are closed
down when departure delays on 4L exceed

10 minutes. Thus a very large interarrival
gap is inserted when this trigger is reached.

Runway Crossing Delay Control:

Arrival anéd departure runway operations are only inter-

rupted for a tzxiing aircraft to cross an active
runway when the taxiing aircraft is delayed by
20 minutes or more,

AIRCRAFT OPERATIONAL CHARACTERISTICS

28.

Exit Taxiway Utilization:

Exit Utilization

(Percent)
Class H G 4
Runway 4L B 61 39 0
c 0 45 55
D 0 14 86
Exit Utilization
(Percent)
Class F FA
Runway 4R B 17 33 50
C 7 37 57

D 0 13 87

24
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29,

30.
3l.

32.
33.

34.
35.

36.

25

Arrival Runway Occupancy Times:

Runway Occupancy Times

(Seconds)
Class H G Z
Runway 4L B 40 51 -
C - 45 48
D - 48 55
Runway Occupancy Times
- (Seconds)
Class F FA 32
Runway 4R B 33 45 54
o 32 37 50
D - 42 50

Touch & Go Occupancy Times: Not applicable.

Departure Runway occupancy Times:

Aircraft Runway Occupancy Time (seconds)
Class Mean Standard Deviation
A 34 4
B 34 4
C 29 4
D 39 4

Taxi Speeds: To be based on calibration results.

Approach Speeds:

Aircraft Approach Speed (knots)
Class Mean Standard Deviation
B 120 10
(o 130 10
D 140 10

Gate Service Times: Not applicable.

Airspace Travel Times: To be based on reduced field
data.

Runway Crossing Times: To be based on reduced field
data (20 seconds).
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37. Lateness Distribution: To be determined by Task Force.

38. Demand: To be determined by Task Force.
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JFK STAGE ~ 1 EXPERIMENTC

Experiment No., 4

Objective:

To obtain baseline capacity estimates in IFR1 conditions for
the following runway-use configurations:

Arrival Runways Departure Ruwways

4R 4L

Related Comparison Experiments:

Experiment 3, which is in VFR, has same runway-use configura-
tions with 4L also used for arrivals and Experiment 18 has
similar configurations but with 3-mile staggered arrivals.

(See attached change sheetd
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Experiment Number- 4

s e T - . _

T e

JE'K
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Input changes fro- experiment number 3 )

SIMULATION MODEL INPUT

DESCRIPTION OF INPUT CHANGE

& Laciseiss

.J

Tizle

Racdcm jushes seeds

Stars and finizh tines

Prine options

Alsline saces

PTocessiag optians

Sxzscasise lizmizy

sldjlajunlajaflw

*izm swisan

B, Aizfielld Phvaical Ciamacsesistics

9 AlsSialld nwtwark

10 Ne=ber ‘ol sumways

Eway ldessificasion

41 not ysed far arrivals

Cepassuss Suaway end lisks

Rznway csoszing liaks

Exis zaxivay locazion

No exit taxiways on_ 4L

Eolding a-mas

Al=line gates

SR

Ganeral aviaticen basing a-sas

€. AT Procedcres

Alserafs saparactices

IFR1 Yalues

Rogts data

No routes from 4L to gate areas  §

Twvo=way path daza

Comman agproact patls

IFR1 values

RiRreje|s

Vectazing

dalays

Sepazst=s

TuSway guaue contwsl

24 Qatz hold

cane=nl,

28 DepasTz==n

2§ Capar=xz=s

greua

No trigger needed-no arrivals aon 4T 1}

7

Rezwvay esgssizg dalay conesol

onlv 3 -~

on Runway 4L, not next arrival

d. Alsczzfs Qwerzsicral Crlaraclesisties

28 Exis taxivay usilization

None on 41,

29 Aszival rEsway ossmpancy tisas

38 <sugh=and=go StSway ceSUpaAacY ti=as

IFR]1 Values

L DepazTmse T==way gesStpancy tSizas

12 “axi spewds

33 Aperoach soewds

IFPl Values

34 Gacs serTics ~izas

35 Aicspace 2Tavel tizas

- 36§ Awtwvay cTBssisg tizas

37 lLataness diseTiduzion

38 Jemsnd
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JFRK STAGE - 1 EXPERIMENTS
Experiment No. 18
Objective:

To provide estimates of the expected delay reduction associated
with using 3-mile staggered separations on Runways 4L and

4R in less than visual conditions in periods of high arrival
demand.

Related Comparison Experiments:

Experiment 3, a VFRl experiment, has a similar runway config-
uragion, and Experiment 4 provides a direct comparison for
this experiment.

(See attached change sheet)
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Experiment Number:

-

18 ( Input changes fror axperiment number 3

)

SIMULATION MODEL INPUT

DESCRIPTION OF INPUT CHANGE

&e

logiseisy

1 ouzla

Racden nuxbar saeds

Staxs and finish tines

Poizs optisas

Ad=lins na=es

Poocesizisg opeicns

ST=acation liztes

silvianjlu]rju]lw

iam swinsh

b.

Al=ZSield Phresizal Ciasacsesiscics

9 Als=iald netwask

10 Ru=ber ol suoways

LI hkoway idastification

12* Departoss suzway end links

13 Runwvay cossing links

14 =xit saxivay locatian

15 BRolding azsas

18 Aixline gatas

17 Censml aviatzian basiag acsas

AST Procedpres

18 Alsczult saparazicna

IFR]1 Values and 3-mile staggered seps.

19 Reooea data

28 Two=wvay path daza

2l Com==on apprsach patts

IFR]1 Values

42 Vectoriag dalays

2] SepartuTe runway queus concTol

24 GQatma kold caseoml.

23 DeparTuTs aissSnace comstoiiats

268 QapartzTm gqueue

A _higher trigger value for 4L

27 Ruoway coussicg dalay conssol

N

Aizerafs Cverzcsicnal Cizzacteristics

28 =Ixiz caxiway uzilizacion

ival Ttaway oeszpancy tizas

IFR]1 Values

Touch~and~y0 taway cesupaacy ticas

Taxi spoeds

29

30

1l OesarTzss S==way oETTPASCY tinas
b >3

p &)

Approaes spends

IFR]1 Values

J4 Gaca sarriea ziams

33 Alrspass Travel timas

» 36 funway cTessisy 2iams

17 Zasasess disesinusiecn

IFR]1l Condition if different.




JFK STAGE - 1 EXPERIMENTS

Experiment No. 5

Objective:

To obtain baseline delay estimates in VFR1 for the following
runway-use configuration:

Arrival Runwavs Departure Runways

31L, 31R 31L

Related Comparison Experiments:

Experiment 16, also in VFR1l, has same configuration but with
short-range departures on 31R and independent departure
tracks. Experiments 6 and 15 have the same basic runway-use
configuration but in IFRI1.

(See attached input data summary)

¢ A G I i et Mtn okt b e
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JFK INPUT DATA - EXPERIMENT NO. 5

A. LOGISTICS
1. Title: John F. Kennedy International Airport Airfield
Simulation Model Run - Exp.
2. Random Number Seeds: 2017, 3069, 4235, 5873, 6981,
7137, 8099, 9355, 0123, 1985.
3. Start and Finish Times: To be determined by Task Force.
4. Print Options: Detailed run for one random number seed.
Summary run for ten random number seeds.
5. Airline Names: Name Code
Air Freight AF
Air Taxi AT
Allegheny AL
American AA
Braniff BN
Delta DL
Eastern EA
Foreign International FI
Naticnal NA
Northwest NW
Pan American PA
Trans World ™
United UA
6. Processing Options: First run to check model input.
Other runs in COMPUTE mode.
7. Truncation Limits: + 3 standard deviations.
8. Time Switch: Not applicable.
B. AIRFIELD PHYSICAL CHARACTERISTICS
9. Airfield Network: See Figure 1.
10. Number of Runways: 2.
1l1. Runway Identification: 31L, 31R.
12. Departure Runwav End Links: 1089.

L mew




13.
14,
15.

l6.
17.

34

Runway Crossing Links: 242, 243.

Exit Taxiway Location: 194, 195, 196, 197, 238, 243.

Holding Areas: A dummy holding area will be used, as
it does not apply to this run.

Airline Gates: Not applicable.

General Aviation Basing Areas: West of terminal area
between Taxiways O and Q;
area No. 13.

ATC PROCEDURES

18.

Alrcreft Sewvarations:

Arrival-Arrival Separation (n.m.)

l. VFR: According to Report No. FAA-EM-78-8A,

Trail Aircraft Class

B C D

Lead B 1.9 1.9 1.9
Aircraft C 1.9 1.9 1.9
Class D 3.6 3.6 2.7

Departure~-Departure Separations (seconds)

2. VFR: According to Report No. FAA-EM-78-8A and
previous capacity inputs.

Trail Aircraft Class

) C C
Lead B 60 60 60
Aircraft ¢ 60 60 60 :

Class D 120 120 90




19.

20.

21,

22,

23.

24,

25,

35

Departure-Arrival Separation (n.m): To be based on reduced
field data, departure
runway occupancy times
and discussions with
ATC personnel.

Arrival-Departure Separation (seconds): To be based on
reduced field data,
arrival runway
occupancy times,
and discussion with
ATC personnel.

Route Data: See Figure 2.

Two-Way Path Data: 158, 159, 160, 161, 162, 163, 164,
165, 166, 184, 202, 220, 275.

Common Approach Paths:

Aircraft Length of Common
Class Approach Path
A 2.0
B 3.0
C 6.0
D 6.0

Vectoring Delays:

This input allocates delays among vectoring and holding.
Model input values will be used that hold arrival air-
craft if delays to arrival aircraft exceed 15 minutes.

Departure Runway Queue Control:

Aircraft are assigned departure runways to preclude
airspace crossovers, not to balance departure queues.

Gate Hold Control:

Aircraft are held at gates when departure queue at
runway is 20 or more, except when gate holds would
cause gate congestion.

Departure Airspvace Constraints:

Aircraft are not held at gates due to departure airspace
constraints.
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26. Inter~Arrival Cap:
With this runway use, arrival aircraft on 31lL are
on 8-mi. separations in the arrival airspace when
departure delays on 31lL are significant, say
5 minutes.
27. Runway Crossing Delay Control:
Arrival and departure runway operations are only inter-
rupted for a taxiing aircraft to cross an active runway
when the taxiing aircraft is delayed by 10 minutes or
more.
D. AIRCRAFT OPERATIONAL CHARACTERISTICS
28, Exit Taxiway Utilization:
Exit Utilization
(Percent)
Class E D B_ A W_
Runway 31R A 100 0 0 0 0
B 61 39 0 0 0
c 0 5 59 36 0 3
D 0 4 37 53 6
Exit Utilization
___ (Percent)
Class L M N_PA ;
Runway 31L A 100 0 ©0 O |
B 17 33 50 0
Cc 7 33 57 3
D 0 16 47 37 j
29, Arrival Runway Occupancy Times: ‘

Class

Runway 31R

vowy

Runway Occupancy Tines
— _ (Seconds)
E D_ B A W

4 - - - -
40 51 - -
- 45 48 61 -
- 48 55 65 72




30.
31.

32.
33.

34.
35.

36.

37.
38.

Runway Occupancy
Timeg (Seconds)
Class L M N PA

Runway 31L A 35 - - -
B 33 45 54 -
c 32 37 50 59
D - 42 50 61

Touch & Go Occupancy Times: Not applicable.

Departure Runway Occupancy Times:

Aircraft Runway Occupancy Time (seconds)
Class Mean Standard Deviation
A 34 4 X
B 34 4 A
c 39 4 :
D 39 4

Taxi Speeds: To be based on calibration results.

Approach Speads:

Aircraft Approach Speed (knots)
Clags Mean Standard Deviation
A 120 10
B 120 10
c 130 10
D 140 10

Gate Service Times: Not applicable.

To be based on reduced field
data.

Airspace Travel Times:

To be based on reduced field
data (20 seconds).

Runway Crossing Times:

Lateness Distribution: To be determined by Task Force.

Demand:

To be determined by Task Force.




TAXI ROUTES FOR EXPERIMENT NO. 5

Figure 2
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JFK STAGE - 1 EXPERIMENTS

Experiment No. 16

Objective:

To investigate the potential benefits of independent departure
tracks on runways 31L and 31R (31R used for short-range
departures) in VFR1 conditions and the following runway-use
configurations:

Arrival Runwavs Departure Runways

31L, 31R 31L, 31

Related Comparison Experiments:

The effect of the independent departures on 31L and 31R can
be evaluated by comparing Experiment 16 with Experiment 5.

(See attached change sheet)




Experiment Number 16 ( Input changes fro :xperiment number_§ )

SIMI:ILATI,ON MODEL INPUT , DESCRIPTION OF INPUT CHANGE

s ———

a. Locisecics

1l Tizle

2 Razdom puzbes saeds

Stavt and finigh %ines

Print optises

Alzling aa=es

Proceasing options

Tru=acation lizmizs

sldlalna]l o]

Tine switsh

b. Aizfield ?hvaical Charactezistics

9 Ai=field neswcosk

. NumBar -ef I:znvays R31R used for devartures
=mway ideatificatios )
Dapartuze runway end links R31R used for departures

Runway erossiag links

Exiz taxiwvay loeation

HNHEER

Bolding areas

1§ Xizline gates

17 CGeneral aviation basiag aTeas

€. ASCT Procedores

Aizczafz separaticums Mixed operations on both runwavs

Route data -1 departure routes tp R31R

Two=wvay path data

Cs=mon approack patds

Veczosing dalays

Cepas=tse ruaway guaus conssol

Gats hold cane=al.

DeapasT:=e aisspace constsaints

Ceparzurs gquesue . On both runways

g B S i I E A

frnway crossing dalay eazcsol

d. Airerafe Coeraticnal Chasactesisties

<8 Exiz taxiway usilization

29 rrival seaway ocsmpancy tines

3¢ “Toucheand=~go Suaway ccsupancy tizes

31 DeparTuTe Iizway oCSuFARCY titas Devartures on R31R

32 Taxi speeds

33 Approach speeds

J4 Gacs serrica %ioes

1S Ai-spacs ==avel =isas

- 36 Ruavay ctuvssi=g izas

17 Zataness distoibuzien

38 Sandse ' Short-range departuras on R31R...




JFK STAGE -~ 1 EXPERIMENTS

Experiment No. 6

Objective:

To provide baseline delay estimates in IFRl conditions, for
the following runway-use configurations:

Arrival Runwavys Departure Runways

31R & 31L

Related Comparison Experiments:

Experiment 15 will have the same basic runway-use configura-
tions in IFR1 but with independent arrivals and independent
departures on both R31R and R31L,

(See attached change sheet).
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Experiment Number: 6 ( Input changes from experiment number_5 ) !

SIMI&LATIDN' MODEL INPUT .- DESCRIPTION OF INPUT CEANGE

‘.s

r
K
&
;

uunuounrjﬂ

Tizls

Razdem aushes saeds
Stazt and {iniss tizes
Prinz options

Al=line na=es
Proceazing opcions
*==cation lizizs -
Tine switsh

P 13 VT e e

B. Ai-field Phvsical Charactesistics -
9 AizZiald seswask . .
10 Nu=ber of Tzzways . P Corad
- . 11 E=wvay ideszificatica ORdy—FIn—used—Lor—ars -
12° Deparstze tunway end links
Ruawvay csoszing liaks
14 It tacway location Only on R3ILR. !
1S EHolding acsas
| 168 Alsline gatas
17 Ganezal aviazion basing assas

Procedrres

Alsezals saparaticems IFRI-Values— |

Routas dzzta -8 No routes from R3IIT _+n gates '
Two-wvay path daza
Co=xyn approack paths IFR ralues
Vec:ssiag dslays

Capaz=tTe IToway cusus cons=ol
Gata kold eamcwal,

gletolulelelelell

et e RN

DeparT=Ts aissoacs csnstIaints
18 QCaparturs gusue )
47 X==way coasszizg dalay eantool

d. Alisezaiz Coerzzicnal Qilaracseristies

21 =Ixit saxiway usilizazion Nore on R31IL.
29 Azzival rmaway ocsupancy tisaes -} IFR1 Values
38 “Tsuch-and=go staway ceSuUPARCY tises

3l DepasT=zTs I:zway cesTpascy ioas IFR] VYalues
32 Taxi speeds

13 Approach sdeeds Y IFR] Values

34 Gats serTica Sizms .

13 Alsspacs =Tavel =isas

- 36 Mmvay crmsgi=g cises |

37 _ acasess disuoiduzion IFR]1 Values if diffavens
38 Samas¢d . No arrival assignments to R

hm—




JFK STAGE - 1 EXPERIMENTS

Experiment No. 15

Objective:

To investigate the potential delay savings associated with
having independent arrivals, independent departures, and
independent missed approach tracks on Runways 31R and 31L
in IFR1 conditions.

Related Compariosn Experiments:

Experiment 6 serves as the basis for evaluating the impact
of the improvements in Experiment 15.

(See attached change sheet)




Experigent Number: .5

( Input changes frox

B 2 -

xperiment rumber_5 )

SII‘UL;'II.ON MODEL INPUT

DESCRIPTION OF INPUT CEANGE

p—

A I3zisci=s
) X 1)
2 2azdcm usier saeds
d Seas= zad Jinisk vioas
4 7Pri==z cptisns
$ Alsliss zaoes
§ PMroceazing cptiaag
7 ‘ty==s3tioa li=izg -
§ Ti=m swissh
5. Aisfiell Phvmical Ciazacsaziseiss
L] M:.‘.‘.d-c'::m .
. 10 Mizier ul sTmways R31R also used for departures
L Xeway ldastifioxtion
12° Separ==se su=way amd links
13 Reswvay cooszizg lisks
i Ixiz zaxiuay loeation
1S Ealdizg azsas
15 Alzlise gatss
17 Casesz) aviazioza basizg assas
€. AST Puuerdures
13 Als=yal: saparatiias IFR1 Vals R21R- 4 RilLiindes ‘
13 Recsa daza R31R also used Zor departures ‘
28 ZTwe=vay pash dama
22 Cr=—wyn agorsac: satts
212 VeczuzTing dalays -
23 CapasTsea Ttoway cuaue Ssatssl
24 Gats kald eammz=al
42 DaparT=snm aiSspacs comstmainss
3§ Caparz=sm quwus . On _both runwavs
37 Se=way essssise dalay esaesal
d. AiswraZe Coeyxz:icnal Chazaczesissics

23 Stxis caxivay usilizazion

29 Avx=ival s=oway oesmpancy tinas

IFR]1 Values

38 <Touchwand-yo STIway CCSNBAACSY tiz=ass

31 CegazTmya ruNway coSTRARSY Sisas

IFR] Values, alsqg Tor RITR

12 <axi svweds

Apprsacs spasds

IFR] Valueg

Gaca servTics 2iles

Alsstacs TTaval tizas

IFRl Vzlues

unway CTBESLST cioes

dtaasss Qlstribygaicen

IFR] _1f Ai€ fecant-

Fy——
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JFK ETAGE - 1 EXPERIMENTS

Experiment No. 7

———— e

Objective:

To obtain baseline delay estimates, in VFR1l conditions, for
the following runway-use configuration:

Arrival Runway Departure Runwavs

13L, 13R 13R

e e
-

Related Comparison Experiments:

Experiment 8 has the same basic runway-use configuration in
IFR]1 conditions.

(See attached input summary)




.
e

JFK INPUT DATA - EXPERIMENT NO. 7

A. LOGISTICS
1. Title: John F. Xennedy International Airport Airfield
Simulation Model Run
2. Random Number Seeds: 2017, 3069, 4235, 5873, 6981,
7137, 8099, 9355, 0123, 1985.
3. Start and Finish Times: To be determined by Task Force.
4. Print Options: Detailed run for one random number seed.
Summary run for ten random number seeds.
5. Airline Names: Name Code
Air Freight AF
Air Taxi AT
Allegheny AL
American AA
Braniff BN
Delta DL
Eastern EA
Foreign International FI
National NA
Northwest NW
Pan American PA
Trans World ™
United UA
6. Processing Options: First run to check model input.
Other runs in COMPUTE mode.
7. Truncation Limits: + 3 standard deviations.
8. Time Switch: Not applicable.
B. AIRFIELD PHYSICAL CHAZRACTERISTICS
9. Airfield Network: See Figure 1.
10. Number of Runways: 2.
11. Runway Identification: 13L, 13R.
12. Departure Runwav End Links: 197.

46
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JFK INPUT DATA - EXPERIMENT NO. 7

A. LOGISTICS
1. Title: John F. Kennedy International Airport Airfield
Simulation Model Run
2. Random Number Seeds: 2017, 3069, 4235, 5873, 6981,
7137, 8099, 9355, 0123, 1985.
3. Start and Finish Times: To be determined by Task Force.
4. Print Options: Detailed run for one random number seed.
Summary run for ten random number seeds.
5. Airline Names: Name Code
Air Freight AF
Ailr Taxi AT
Allegheny AL
American AR
Braniff BN
Delta DL
Eastern EA
Foreign International FI
National NA
Northwest NW
Pan American PA
Trans World TW
United va
6. Processing Options: First run to check model input.
Other runs in COMPUTE mode.
7. Truncation Limits: + 3 standard deviations.
8. Time Switch: Not applicable.
B. AIRFIELD PHYSICAL CHARACTERISTICS
9, Airfield Network: See Figure 1.
'10. Number of Runways: 2.
11, Runway Identification: 13L, 13R.
12. Depmarture Runway End Links: 197,

- —




13. Runway Crossing Links: 242, 243,

14. Exit Taxiway Location: 52, 163, 167, 187, 192, 193, 194,
195, 223, 226, 238.

| 15. Holding Areas: On Taxiway Z between Runways 4L-22R and
4R-22L; area No. 10.

16. Airline Gates: Not applicable.

17. General Aviation Basing Areas: West of terminal area
: between Taxiways O and Q;
- area No. 13.

C. ATC PROCEDURES

18. Aircraft Separations:

Arrival-Arrival Separation (n.m.)

l. VFR: According to Report No. FAA-EM-78-8A.

Trail Aircraft Class

- B C D
- Lead B 1.9 1.9 1.9
Aircraft ¢ 1.9 1.9 1.9

Class D 3.6 3.6 2.7

Departure-Departure Separations (seconds)

1. VFR: According to Report No. FAA-EM-78-8A.

Trail Aircraft Class

B C D
Lead B 60 60 60
Aircraft C 60 60 60

Class D 120 120 90




-

e

19.

20.

21.

22.

23.

24.

25.

49

Departure-Arrival Sevaration (n.m): To be based on reduced
field data, de-
parture runway
occupancy times, and
discussion with ATC
personnel.

Arrival-Departure Separation (seconds): To be based on
: reduced field data,
arrival runway
occupancy times, and
discussions with
ATC personnel.

Route Data: See Figure 2.

Two-Way Path Data: 206, 207, 226, 239.

Common Approach Paths:

Aircraft Length of Common
Class Approach Path
A 2.0
B 3.0
c 6.0
D 6.0

Vectoring Delays:

This input allocates delays among vectoring and holding.
Model input values will be used that hold arrival air-
craft if delays to arrival aircraft exceed 15 minutes.

Departure Runway Queue Control:

Aircraft are assigned departure runways to preclude
airspace crossovers, not to balance departure queues.

Gate Hold Control:

Aircraft are held at gates when departure gueue at
runway is 20 (15 in queue and 5 taxiing) cr more,
except when gate holds would cause gate congestion.

Departure Airspace Constraints:

Aircraft are not held at gates due to derarture airspace
constraints.
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26. Inter-Arrival Gap:

With this runway use, arrival aircraft are delayed in
the arrival airspace when departure delays exceed
20 minutes.

27. Runway Crossing Delayv Control:

Arrival and departure runway operations are only inter-
rupted for a taxiing aircraft to cross an active runway
when the taxiing aircraft is delayed by 10 minutes or
more.

D. AIRCRAFT OPERATIONAL CHARACTERISTICS

28. Exit Texiway Utilization:

Exit Utilization

(Percent)
Class B D E Z “22R
Runway 13L B 61 39 0 0 0
Cc 0 5 59 36 0
D 0 4 37 53 6

Exit Utilization 1
(Percent)
Class N M L K

Runway 13R B 17 33 50 0
C 7 33 57 0
D 0 16 47 37

29. Arrival Runway Occupancy Times:

Runway Occupancy Times

_ __(Seconds)
Class B D E 2 22R
Runway 13L B 40 51 - - -
C - 45 48 61 -
D - 48 55 65 72

Runway Occupancy
Times (Seconds)
Class N M L K

Runway 13R B 33 45 54 -
c 32 37 50 59
D - 42 50 61 i
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30. Touch & Go Occupancy Times: Not applicable. ;
‘ 31. Departure Runway Occupancy Times: 4
Aircraft Runwav Occupancy Time (seconds)
Class Mean Standard Deviation
A 34 4
B 34 4
Cc 39 4
D 39 4

32. Taxi Speeds: To be based on reduced field data.

33. Approach Speeds:

Aircraft Approach Speed (knots) j
Class Mean Standard Deviation é
A 120 10 1

B 120 10

C 130 10

D 140 10

34. Gate Service Times: Not applicable.

35. Airspace Travel Times: To be based on reduced field
data.

36. Runway Crossing Times: To be based on reduced field
’ data (20 seconds).

37. Lateness Distribution: To be determined by Task Force.

38. Demand: To be determined by Task Force.




TAXI ROUTES=-~EXPERIMENT NO. 1
(Revision Under Development)

Figure 2




JFK STAGE - 1 EXPERIMENTS

Experiment No. 8

Objective:

To obtain baseline capacity estimates, in IFR1 weather
conditions, for the following runway-use configuration:

Arrival Runways Departure Runwavs

13L 13R

Related Comparison Experiments:

Experiment No. 7 has the same basic runway-use configurations
but is in VFR1l conditions.

(See attached change sheet)

—

e — e ey

53

N




Experiment Nuzmber: 2

Y

. » -

( Input changes from <xperiment nuzber_7 )

SIMULATION MODEL INPUT

DESCRIPTION OF INPUT CEANGE

Ae Iooissti=s
L Tizls
2 Razdsa zusber saecs
3 St3zs and fizizh tioas
4 2?Ti=s eptisns
S Alslise zases ]
§ ?PToezazisng opsisas
7 Sy===aaisa lizics -
§ Tiza swissh
B. Azfield ?Pnvsizal Chasacemasissicx

9 Alstialld netwas: -

2 10 WomSes of T=ars R13R_not_used_for arrivale in TERI
11 Scoway idessifizmacioa | T
12° Cepas==s su==way end links
13 Rcway gsesgzing liaks
Y Iz taciay lseasian None on RI13R
13 Z2aldizg a-uas
15 Al=line gatss
17 Gazex) aviatioa basisng assas

s,

ASe Poucedoees

12 aiz=safs saparazidns _IFR1 Values

19 Ropes daza None frem R13R to gate areas
23 “Zwo-way path daz=a

2 Coz=om appraach paths IFRl Valussg

22 Vec:mzzing dalays .
23 CSaparT==e SIoway cuaus cea=Tol

24 Gaza kold emse=al,

22 DasarT=sz AiS3pacs e=astraises

2§ CepazizTe qumue ' None on R13R

27 Rx=wvay c=nssi=g dalay coassnl

4.

Al=s==2se Coerizicnal Chlasaczasistics

22 fxic caxiwvay usilizatisa

None on RI13R

29 ismival r=sway cosmpancy tizas

IFR1 Values

38 Touca-end-go STIwWay ceTmpaacy tizas

31 CepasT=ss s==way oeTTraccy tilas

TR 17 - 2 £ S5 -

I <axi soweds

33 Asprsael sheweds

IFR]) Values

J4 Gats sarTica ioas

1S Alsspaca ==avel tizas

36§ Scswvay eT3ssicg tioes

37 ‘lacaness disTTibuszion

for IFR] | i £farent

3% Cemind

no arrival assignments to R13R.

[Rer Y

-,




o i an g oo o

Attachment C

INPUT DATA SUMMARY
STAGE 1 EXPERIMENTS

LaGuardia Airport

New York
Ajirport Improvement Task Force Delay Studies

Peat, Marwick, Mitchell & Co.
San Francisco, California

August 1978
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TABLE III-2 (REVISED)

LA GUARDIA DELAY EXPERIMENTS

ATC
Expexinent Study Arzival Departure System Near-Term
Nuxber Model Case® Runwavs Runwavs Weather Demand Scenario Imorovements
Stage I
Experiments
1 ASM 1 22 13 VFR1 1977 Today's Ncne
2 ASM 2 2 13 IFR1 1977 Today's Nore
3 ASM 3 22 13 IFR2 1977 Today's None
4 ASM 13 4 31 IFR2 1977 Teday's None
S ASM 10 4 13 VFR1 1977 Today's None
[] ASM 22 13 13 VFR1 1977 Today's None
7 ASM 23 13 13 IFR1 1977 Today's Nene
8 ASM 26 4 4 IFR1 1977 Today's None
9 ASM 20 13 4 IFRLl 1977 Today's et
10 ASM 23 13 b IFRL 1977 Teoday's £
10A ASM 23b 13 13 IFR1 1977 Today's 9
il ASM 3 22 13 IFR2 1977 Today's h
12 ASM 2 22 13 IFR1 1977 Today's i
13 ASM 26 4 4 IFR1 1977 Tccay's i
19 ASM 1 22 13 VFR1 1977 Today's 3
20 ASM 3 22 13 IFR2 1977 Today's b
14 ADM n.a. n.a. n.a. n.a. 1977 Today's tione
&, Study cases (combinations of runway use and weather conditions) and potential
near-term improvements are identified in New York Airport Improvement Task
Force Interim Report. The study cases are shown in Figure III-2. The
) potential improvements are identified in Appendix B.
"b. FAA will describe impact of post-1982 ATC systems on model inputs.
c. Airfield Simulation Model.
d. Task Force will establish packages of rnear-term improvements most likely tc
be implemented in pre-1982 and post~1982 time frames.
e. Has improved airspace procedures and a high speed exit £rom Runway 13 %o
Taxiway O.
f. Relocates Runway 13 glide slope antenna to reduce critical zone impact.
g. Has LGA/TEB interacticn.
h. Has ASDE.
i. Has improved taxiway network, including partial parallel to Runway 4.

3.

Demand-delay relationship relating to impact of quota system alternatives.

-
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y LaGuardia Airport

INDEX OF STAGE 1 EXPERIMENTS

Sequence Experiment Study Case Typed Input

: No. No. No. Model Description Page
’ 1 1 1 ASM Full 57
2 19 1 ASM Changes 64
: 3 2 2 ASM Changes €6
A 4 12 2 ASM Changes 68
. 5 3 3 ASM Changes 70
: 6 11 3 ASM Changes 72
E 7 20 3 ASM Changes 74
. 8 4 13 ASM Full 76
: 9 5 16 ASM Full 82
{ 10 6 22 ASM Full 88
T 11 7 23 ASM Changes 94
i 12 10 23 ASM Changes 96
'{ 13 10A 23b ASM Changes 98
¢ 14 8 26 ASM Full 100
g 15 13 26 ASM Changes 106
‘ 16 9 20 ASM Full 108
17 14 n.a. ADM Full -—

Stage 1 experiments as presented in revised Table III but
reorganized and grouped by like runway configuratiomn.




LGA STAGE - 1 EXPERIMENTS

Experiment No. 1

Objective:

To provide baseline delay estimates, in VFR1l conditions, for
the following runway-use configuration:

Arrival Runway Departure Runways

22 13

Related Comparison Experiments:

Experiment 19 has same runway-use configuration and weather
conditions but a different aircraft mix, to reflect impact
of quota system alternatives. Experiments, 2, 3, 11, 12,
and 20 have the same basic runway-use configuration but
different weather conditions.

Remaining Data Input Needs:

o) Time pericd to be simulated

o Schedule inputs and lateness
(distribution (s)

(See attached input data summary)
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LGA INPUT DATA - EXPERIMENT 1

A. LOGISTICS
1. Title: LaGuardia Airport Airfield
Simulation Model Stage-1 Run
2. Random Number Seeds: 2017, 3069, 4235, 5873, 6981,
7137, 8099, 9355, 0123, 1985,
3. Start and Finish Times: To be determined by Task Force.
4., Print Options: Detailed run for one random number seed.
Summary run for ten random number seeds.
5. Airline Names: Name Code
Air Taxi AT
Allegheny AL
American AA
Braniff BN
Delta DL
Eastern EA
National NA
North Central NC
Northwest NW
Ozark o2
Piedmont PI
Southern sO
Trans World ™
United 97:1
6. Processing Options: First run to check model input.
Other runs in COMPUTE mode.
7. Truncation Limits: + 3 standard deviations.
8. Time Switch: Not applicable.
B. AIRFIELD PHYSICAL CHARACTERISTICS
9. Airfield Network: See Figure 1.
10. Number of Runwavs: 2
11. Runway Identification: 22, 13.




12. Departure Runway End Links: 50, 114

13. Runway Crossing Links: 58, 82, 85, 86

l4. Exit Taxiway Location: 77, 78, 80, 81, 178, 179

15. Holding Areas: 44, 45, 46, 49

16. Airline Gates: Gate Areas are used.

17. General Aviation Basing Areas: West of terminal area, 48.

4 C. ATC PROCEDURES

18. Aircraft Separations: These values are based on
Report No. FAA-EM-78-8A.

Arrival-Arrival Separation (n.m.)

Trail Aircraft Class

A B C D
] Lead A 1.9 1.9 1.9 1.9
Aircraft B 2.7 1.9 1.9 1.9

Class C 2.7 1.9 1.9 1.9

D 4.5 3.6 3.6 2.7

Departure-Departure Separations (seconds)

Trail Aircraft Class i
A B C D

Lead A 35 45 45 50
Aircraft B 50 60 60 60
Class C 50 60 60 60

D 120 120 120 90

The following values are based on reduced field 1
data and previous capacity studies.

Departure-Arrival Separation (n.m.): 0.4 miles

Arrival-Departure Separation (seconds): 10 seconds

19. Route Data: .See Figure 2.

20. Two-Way Path Data: To be determined during detailed
network coding.
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21. Comnon Approach Paths:
Aircraft Length of Common
Class Approach Path
A 2.0
B 3.0
C 6.0
D €.0
22, Vectoring Delays:
This input allocates delays among vectoring and holding.
Model input values will be used that hold arrival air-
craft if delays to arrival aircraft exceed 12 minutes.
23. Departure Runway Queue Control: Not applicable.
24. Gate Hold Control: Not applicable.
25. Departure Airspace Constraints:
Aircraft are held at gates due to lack of real
estate not departure airspace constraints.
26. Inter-Arrival Gap:
With this runway use, arrival aircraft are delayed in
the arrival airspace when departure delays exceed
20 minutes.
27. Runway Crossing Delay Control:
Arrival and departure runway operations are only inter-
rupted for a taxiing aircraft to cross an active runway
when the taxiing aircraft is delayed by 30 minutes or
more.
D. AIRCRAFT OPERATIONAL CHARACTERISTICS
28. Exit Taxiway Utilization:

Exit Utilization (percent)

Class F D C_ B A_

Runway 22 A 100 0 0 0 0
B 57 0 43 0 0

C 0 6 58 36 0

D 0 0 9 72 19




29,

30.

31.

32,

33.

34.
35.
36.
37.
38.

Arrival Runwav Occupancy Times:

Runway Occupany Times

(seconds)
class F_ D C B A
Runway 22 A 40 - - - -
B 42 - 48 - -
C - 41 44 52 -
D - - 47 58 64

Touch & Go Occupancy Times:

Departure Runway Occupancy Times:

Aircraft
Class

Uawy

Taxi Speeds: To

Approach Speeds:

Rircraft
Class

oOwy

Not applicable.

Runway Occupancy Time (seconds)

Mean

Standard Deviation

[ N A

be based on calibrated model.

Approach Speed (knots)

Mean

110*
120
130
140

Standard Deviation

*120 knots in IFR.

Gate Service Times:

Airspace Travel Times:

Runway Crossing Times:

Lateness Distribution:

Demand: To be determined by Task Force.

Not applicable.

To be based on calibrated model.

20 seconds.

To be determined by Task Force.

10
10
10
10




Figure 1
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LGA STAGE - 1 EXPERIMENTS

Experiment No. 19

Objective:

To evaluate the impact in VFR1l conditions of case-sepcific
observed (1977) aircraft mix that differs from the FAR-93
mix used in the baseline capacity experiments.

Related Comparison Experiments:

The impact will be evaluated by comparison with results of
Experiment No. 1.

Remaining Data Input Needs:

The input schedule must reflect the guota mix, i.e., it must
assume that FAR-93, Subpart K, quota, is enforced.

(See attached change sheet).
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Experizment Numbex: 19

{ Ia»ut changes from _xperizent auzmber_ 1 )

SIMULATION MODEL INPUT

'DESCRIPTION OF INPUT CEANGE

& logiesies

1 ety

(T

Jacdza sc=las saeds

3 Smazs a=d Zizisn wines
4 ?=i== cpuizes
3 Alslic-s zaczes
§ 2?rT=esazisg cp=ians
7 Ssmm=asisn limiss -
§ Sz swit=h
B. Alsldeld Phwmical Cozsacwssissles
3 AxSiald matwmsk -
. 23 Fo=tessd sm/ways
i Zouay idacsidiognios
= Caparza T==way end lizks
13 Roway cozszzisg Lizka
Il Ixiz sazisay lseaszien
3 EHEaldi=g a=sas
15 Alzlice gatss
17 Camex) avizzian bxsisg assaa
€. AT Procmdm—ea
12 Alsz=als sapazasices
-2 RAc=tes dama
23 Two-way path dx=a
2L, Cs=men agprsacs satts
X Vecmmizg dalays -
2 SapuzTesw s=mway quaus canm—al
24 GQaza bsli e===mal,
<2 CagarTI=z iiTTuace cumstTaines
18 CagazT==® gusuas )
47 E=wvay c=z=izizg dalay eomessl
d. Aissmase Crerzzicnil Ciasae=s=Sssiay

23 Ixi= zaxiway wailisazies

29 As=ival T==way cos=pancy izas

i Tousheand=ea SImway COTSSaARS? ticas

I3 Capascmoe smmway cesTsassy tioas

12 Taxi soweds

33 Acprsacs sBesds

J4 Cacsa searwics =ic=as

I3 Als3ysacs =mavel =iaas

1§  Susuay cTmssizg tices

37 Zazaness disTmibu=ian
18 Zemand )

Must reflect FAR-93, Subpart K, cuota

—




LGA STAGE = 1 EXPERIMENTS

Experiment No. 2

Objective:

To obtain baseline delay estimates in IFR1 weather conditions,
for the following runway-use configuration:

Arrival Runways  Departure Runways

22 13

Related Comparison Experiments:

Experiment No. 12 is for the same runway-use and weather,
but it involves an improved taxiway network west of R4/22
and a partial parallel to Runway 4.

(See attached change sheet).
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Experinecnt Nuzber: 2

v

( Izput changes from cxperiment anumber_ 1

)

SIMULATION MODEL INPUT

'DESCRIPTION OF INPTT C3EANGE

Ixiz saxoway voillisazion

e ILogissic=s
L -~ ety
2 Rasdizm zu=sar sawds
: 32;.—. .-d de s :h -.‘-.’
4 ?=iz=s spiicas
S AlSli=a paces
§ 2?=sceasisy cpmizes ]
7 Svaegeine licoieg -
3 Tioa ndies:
B, Alxfield Phwsizal Coazastossisticy
3 AzIialld asmcwerk .
13 Rusier =l sT/wavs
Ll >oway idemzifi—seios {
i2* Capasz==x T==way exd lioks
13 Zmway cssaizg lisks
u ?v-l: b-—i.‘ar laa"‘::
I3 Esliizg assas {
15 Al=line gacas i
7 Camsmxl aviatiza basizg azaas L
€. AST Prsesdomes
13 Als=a2s sapasanis=g IFR Values
13 Reonea dasa
a3 Two=way path diy=a
= Com===m appzsac: Paghy { TFR1 Valn
=2 Vectzziag dalavs -
23 SapasTsTy Tuoway cuaus coaTw=l
4 Gaza :sld e=e==l
o2 Cagas===3 ai-Svace cons=Tii==s
28§ CagasT=>m guIua . )
27 ==omway es3sszisg dalay coacssl
d. Ais=wade Crarx®icmil Clasacessaseics
e ——————————

ASei7al T==way scST=tancy tisoas

IFR] _Val

TSucs-ancd-gy S:iTway ceSTIAncY S=as

Tix: spewds

23
29
e
35 CegazT=s3 rSway csITRASSY isas
>
3

ADPrsacs sSeeds

IFR1 Valyesg

J4 Gacy sarTics ti=as

13 Alssnaca ==avel =i=as

3§ fusway somasicz csmas

37  Latsmess disToikgeoan

| IFR1 (if different+)

33 Zepame

-

ISR -

4
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LGA STAGE - EXPERIMENTS

Experiment No. 12

Objective:

To evaiuate the impact of an improved taxiway network west
of R4/22 and a partial parallel to Runway 4.

Related Comparison Experiments:

Experiment 2 serves as the baseline case to evaluate this
experiment.

Remaining Data Items:

A way must be found to circumvent the fact that the model
assumes one and only one path from gate to departure-runway
end. ‘

(See attached change sheet).




Experiment Nuzber: 12 (I

aput changes from _xperizment nucber_l

)

SIMULATION MODEL INPTT

'DESCRIPTION OF INPUT CHANGE

de Iomisaisy
L =l
2 Xacdoa cusher Jeeds
3 3333z azd fizizt tizas
4 === optimmas
2 Alzli=s zames
§ 2== i=z opmizas |
7 =mmoamion lizies .-
3 Toe swissh
B. Alzfie=ld Phesizal CRamaczaziseic=g
3 Ai=fiald secwesk - { Improved taxiwav network
5 19 Me=Ser of s=ays |
11 E=ay idameifizazies [
13° Cagas—=m s==way end links
1D mway cozazizmg lisks
I} Zxis taitmy lasaticn
! 18 Eaidizg avwas
1S Alsline sxtas
17 Gameml aviazizs Basise aoaxs
. [
€. ATS Procedmyres
13 Alszm=ass zapasasisms IFR]1 Values
1% Rousa dzza
22 Swoewmy pach d3%a
2L eo=wn apuzoacs satis | 7r1 valnes
IZ Vec:tz=ize dalavs -
23 Separtmsw T==way Quaus sanewol
24 GQasz hald comz=al, ]
23 Cepastuza aisSoacs coagsTalisss
i§ CagasImre qowns . Improved Taxiway Network
27 =way co=3zizy dalay coazsml f
) {
d. Aisz==ds Coeramiemal Cularaesawsstiss [
23 <2 taxiway usilizazios
2 izmizal smsway o€SIpaacy tiSms -{ IFRl Values
268 <“ouct-end-go I=Sway ceSTDARSY Lisas .
2L CaparTima SIhway osTTrasty ioes
12 2ixi speeds {
32_ATeroass mmeeds IFR] Values

34 GCaca sarTiz=a izas

Al=3vacs T=avel Sizmas

fmuay sTRSiAT cines

IFRl (if different)

37 LazZanmss <istwihuzion
Samapd ’

Must circumvent cne~taxi-out-path

problem.




LGA STAGE - 1 EXPERIMENTS

Experiment No. 3

R

Objective:

To obtain baseline delay estimates, in IFR2 weather conditions,
for the following runway-use configurations:

Arrival Runways Departure Runways

22 13

Related Comparison Experiments:

Experiments 11 and 20 have same conditions.

(See attached change sheets).
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Experinecnt Nuxzber:_ 3 ( Izput changes from cxperiment nuzmber_1 )
SIxﬁLAIIQN'MODEL INPUT 'DESCRIPTION OF INPUT CEANGE
isgiszisz=
L =ao1,

»

RAasisn Su=Nar saecs

st-_ o Slwiew m

_._.3-4.: 1 ?.J-:

sat~ilonjunmfoaojis
H
]
i
]
(]

iz aizsh

—
e e ——

Al=2ield Phewwi=m? Cox=assssignieg

8 Aizfiald saswer: - {

. 10 Fe=ben =l swavs !
10 2—way idagedfimmeion |
12° Dapasi=ra T=oway erxd li=ks 4
13 Remway exssaizg lisks
1 zxiz waxihay lecasiza i

1 1S EBaldi=e a-sas {
1S Aizline gacas i
17 Gazasz=l aviaisiza kasing a=was {

] |
€. AST Pymcndu—es
13 Als=—as: saparatides IFR2 Values
18 zouss dama 5
23 “wo=way path dazmy
2% Go=mem apazsac: pasia { 17R2 valies
22 Veczzmizg dalays { -
Sapazmz=s Tz=way quaus coamwal

24 Qaza 2alld cmsTml

=S CaparT=T3 ais3Ipace copsetriines

3 Capazemoe goaus

27 R==wvay esas3zi=g dalay coassol

Alsezade Coeratisnal Casacssriseiss

&2 3z taxiway ssilizavian

22 isTival sanway cssunpancsy tioas

IFR2 Values

38 Tousaeandeve IINway ceSTDANLY Licas

SABASTING IISWEY CESTRASCY ticas

] It

Tixi spewds

[ 23
“

APPraaan sveeds

IFR2 Values

(V]
r

Gats sarriss izas

u

Alsssagw =avel ipas

[ ¥]
L]

Mumway fTRssilg 2o

[N

7 “Atasess digeriiyrian

or IFR2 (if differant+)

33 Cemasd

] e ] ol LY

For IFR2 (if different)




LGA STAGE - 1 EXPERIMENTS

Experiment No. 1l

Objective:

To evaluate effect of ASDE on delay estimates for IFR2
conditions.

Related Comparison Experiments:

Experiment 3 has the same conditions but with no ASDE
improvement.

Remaining Data Items:

Must quantify effect of ASDE on departure releases.

(See attached change sheet)
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Experigent Number: i1

( Iaput chaznges from

zperiment number_1

SIMULATION MODEL INPUT

'DESCRIPTION OF INPUT CIANGE

A lacismie=s

[ XK

asden zuchar jaeds

‘-J Bl oy --'-.‘

2reoxazizg cpmiang

..h—ao-i =n hi ‘-‘J o=

sldianjunlsriafor]e

iz swizsh

B. ailzfield Phewiz=l Coawactewiseias

—————

Aitielld mamwesk .

13 Femmar el smmwavs

-
4

&u—“? ilgemmd li:ai ——

12° CepasT=s s=oway end lizks
3 Z=way coszizg lisks
2 Tds ta=iuay loeamiow i
253 EBaldize areas
28 Alzlize gacas ]
I3 Cazeml aviazicn Basizg as3aa 1
€. AST Prsewduoes
13  Aisz=alt sagasazides IFR2 Senavaticong
13 Rs=ss daza Reflect effect of ASDE
22 Two—way path daz=s
2l GCo==mm agprsacs panhs ! IED2 1=
-y

22 Capazi=a S=oway gusua ceas=al

Reflect effect of ASDE

S3 Gaz=a BEnld csme=wml

Reflect effect of ASDE _

=S LCaparT=3 aiSTtrace csaytmaizex

1§ Capasz==cw gquaua

Reflect affoct ~f 28DF

47 PRemway crmasisy dalay csasss=l

Reflect effect of ASDE

2. AisTeade Coarzziznal Ciisiczs=disesizs

Ixiz taxiway uwzilicoxeion

ASTi7AlL T=oway ceSmpancy tioas

IFR2 Valuss

SegasTime IToway cosITanTy tisas

cxxi sPwwds

<3
29
18 Toumteend—eo IToway QesTDancsy Sinas
21
2=
=3

IFR2 Values

34 Gagca searTiss cimag

I3 Aisszpaca ==aval ic=as

. ~ 36 Svouay srmssicg cimeg
37 Latasess distmibygmian . :
- A - For IFPR2 (3£ A “m_,L
13 Camice For IFR2 (if Aiffprans)
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LGA STAGE - 1 EXPERIMENTS

Experiment No. 20

Objective:

To evaluate effect of quota mix in IFR2 conditions -- see
Experiment No. 19.

Related Comparison Experiments:

Experiment 3 is the baseline case; Experiment 19 is similar
but in VFR1 conditions.

(See attached change sheet).




( Izpuz chazges froz -«£periment nuzmber 3 )

'DESCRI?TION OF INPUT CEANGE

2asdiona sushes jaecs

S and Simiow -J--‘

AR 'R N N FYY N1
~
[}
-
»
]

5.

— e ———

Alsfield 2hvalionl Cozsactasisnine

“w

Al=%tialld naTwesk -

3 Ne=ber <l s=ways

e

-
4

gy llassidl

= siz=
12 Capas==ws s=-way end li=ig
3 FRecway c=ossizg liska
2 Ixiz saxiuay lseasicsn
1S Z2Z213izg avaas
15 Alsili=e gatas
17 Caznezsl aviiziog basizg a=mzs

€. AST Pruesdo—es

12 Alozmass sapamasicas |
12 Remza damy
22 Two-wey path dam=a
e C==men agersach patts
2 Vecazzizg dalays -
23 CepazT=ss stoway quaue caamenl
24 GQaza 2ald czs==my
= ta T=SR ALTTpacs oeaseohines
35 Carasz=Tm gusua {
J Remway cras3ing dalay esnssel

_é=._ AdS==ase Coerzticnal Clasacssysississ

S2 Ixiz caxiway csilizaziosn
29 Aszival Tmoway oco=mancy tisas

38 <Touckeand=go T=mway cosmDancy tisas

31 CecasTmma r=mway ceTuzmassy tizas

areln
s Taxi spewds

13 Arsroaca sseeds

34 Gaca serTiza cinag

35S Alsspaca T=aval cizas

I8 Susway crmsgzizg cimas

i7 wdtaness dlissTidgsige

23 Camipd

Must r =0 -
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L LGA STAGE 1 EXPERIMENTS

L Experiment No. 4

Objective:

To obtain baseline delay estimates, in IFR2 conditions, for
the following runway-use configuration:

Arrival Runways Departure Runways

4 31

Related Comparison Experiments

3 None in Stage-1; possible Stage-2 experiment.

Remaining Data Items

o Schedule with runway assignments

o Additional separation added for safety
assurance due to wind shear, etc.

(See attached input summary).




LGA INPUT DATA - EXPERIMENT NO. 4 y
l
i
i

A. LOGISTICS
l. Title: LaGuardia Airport Airfield
Simulation Model Stage-l Run
2. Random Number Seeds: 2017, 3069, 4235, 5873, 6981,
7137, 8099, 9355, 0123, 1985.
3. Start and Finish Times: To be dete:rmined by Task Force.
i 4. Print Options: Detailed run for one random number seed.
' Summary run for ten random number seeds.
. 5. Airline Names: Name Code
Air Taxi AT
Allegheny AL
‘ American AA
R Braniff BN
?4 Delta DL
‘ Fastern EA
National NA
: North Central NC
. Northwest NW
N Ozark 0z
; Piedmont PI
. Southern SO
H Trans World T™W
H United 167
{
b 6. Processing Options: First run to check model input.
[ Other runs in COMPUTE mode.
7. Truncation Limits: + 3 standard deviations.
8. Time Switch: Not applicable.
B. AIRFITT.D PHYSICAL CHARACTERISTICS
9. Airfield Network: See Figure 1.

umber of Runwavs: 2

“w-3 lentification: 4, 2l.




12, Departure Runway End Links: 88,
13. Runway Crossing Links: 110, 152, 167, 179.
14, Exit Taxiway Location: 50, 83, 84, 87.
15. Holding Areas: 44, 45, 46, 49.
16. Airline Gates: Gate Areas Used.
17. General Aviation Basing Areas: West of terminal area, 48.
C. ATC PROCEDURES
18, Aircraft Separations: These values are based on
Report No. FAA-EM-78-8.
Arrival-Arrival Separation (n.m.) ~ IFR Without Buffer
Trail Aircraft Class
A B C D ‘
Lead A 3.0 3.0 3.0 3.0
Aircraft B 4.0 3.0 3.0 3.0
Class C 4.0 3.0 3.0 3.0
D 6.0 5.0 5.0 4.0
Departure-Departure Separations (seconds) =~ Peculiar to
this Experiment and Location
Trail Aircraft Class
A B C D
Lead A 60 60 90 94
Aircraft B 60 60 60 64
Class C 60 60 60 64
D 120 120 120 S0
Departure-Arrival Separation (n.m.): 2.4 - 2.8 miles,
larger values behind smalls
1
Arrival-Departure Separation (seconds): 47 seconds !
except 51 seconds behind smalls
19. Route Data: See Figure 2.
20, Two-Way Path Data: To be based on detailed network

coding.




21. Common Approach Paths:

22,

23.
24,

25,

26.

27.

Aircraft Length of Common
Class Approach Path

gQwy
OO
cocoo

Vectoring Delays:

This input allocates delays among vectoring and holding.
Model input values will be used that hold arrival air-
craft if delays to arrival aircraft exceed 12 minutes.

Departure Runwav Queue Control: Not applicable.

Gate Hold Control: Not applicable.

Departure Airspace Constraints:

Aircraft are not held at gates due to departure airspace
constraints.

Inter-Arrival Gap:

With this runway use, arrival aircraft are delayed in
the arrival airspace when departure delays exceed
20 minutes.

Runway Crossing Delay Control:

Arrival and departure runway operaticns are only inter-
rupted for a taxiing aircraft to cross an active runway
when the taxiing aircraft is delayved by 30 minutes or
more.

AIRCRAFT OPERATIONAL CHARACTERISTICS

28.

Exit Taxiway Utilization:

Exit Utilization (percent)

Class F Q RR R

Runway 4 A 100 0 0 0
B 57 0 43 0

C 0 6 58 36

D 0 0 28 72




29.

32.

33.

34.

35.

36.

37.
38.

80

Arrival Runway Occupancy Times:

Runway Occupany Times

_ (seconds) __
Class F Q RR R
Runway 4 A 40 - - -
B 42 - 48 -
c - 41 44 52
D - - 47 58

Touch & Go Occupancy Times: Not applicable.

Departure Runway Occupancy Times:

Aircraft Runway Occupancy Time (seconds)
Class Mean Standard Deviation
A 34 4
B 34 4
C 39 4
D 39 4

Taxi Speeds: To be based on reduced field data.

Approach Speeds:

Aircraft Approach Speed (knots)
Class Mean Standard Deviation
A 120 10
B 120 10
C 130 10
D 140 10

Gate Service Times: Not applicable.

Airspace Travel Times: To be based on reduced field
data and calibrated model.

Runway Crossing Times: 20 seconds or more if different
in IFR2.

Lateness Distribution: To be determined by Task Force.

Demand: To be determined by Task Force.
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L B

LGA STAGE = 1 EXPERIMENTS

Experiment No. 5

® tared

Objective:

To obtain baseline delay estimates, in VFR1l conditions, for
the following runway-use configuration:

Arrival Runways Departure Runways

4 13

Related Comparison Experiments:

None directly in Stage-l; possible in Stage-2. 1

(See attached input summary).
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LGA INPUT DATA - EXPERIMENT NO. 5

A. LOGISTICS

l. Title: LaGuardia Airport Airfield
Simulation Model Stage-1 Run

2. Random Number Seeds: 2017, 3069, 4235, 5873, 6981,
7137, 8099, 9355, 0123, 1985.

3. Start and Finish Times:

4, Print Options: Detailed run for one random number seed.
Summary run for ten random number seeds.

5. Airline Names: Name Code
Air Taxi AT
Allegheny AL
American AA
Braniff BN
Delta DL
Eastern EA
National NA
North Central NC
Northwest NW
Ozark 02
Piedmont PI
Southern SO
Trans World ™
United UA

6. Processing Options: First run to check model input.
Other runs in COMPUTE mode.

7. Truncation Limits: + 3 standard deviations.

8. Time Switch: Not applicable.

B. AIRFIELD PHYSICAL CHARACTERISTICS

9. Airfield Network: See Figure 1l.

10. Number of Runways: 2

11. Runway Identification: 4, 13.
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12, Departure Runway End Links: 114.
13. Runway Crossing Links: 82, 83, 85, 86.
14. Exit Taxiway Location: 50, 83, 84, 87
15. Holding Areas: 44, 45, 46, 4°
l6. Airline Gates: Using Gate Areas.
17. General Aviation Basing Areas: West of term nal area, 48.
C. ATC PROCEDURES
18. Aircraft Separations: These values are based on
Report No. FAA-EM-78-8A,
Arrival-Arrival Separation (n.m.) - VFR
Trail Aircraft Class
A B C D
Lead A 1.9 1.9 1.9 1.9
Aircraft B 2.7 1.¢ 1.9 1.9
Class C 2.7 1.9 1.9 1.9
D 4.5 3.6 3.6 2.7
Departure-Departure Separations (seconds)
Trail Aircraft Class
A B C D
Lead A 35 45 45 50
Aircraft B 50 60 60 60
Class C 50 60 60 60
D 120 120 120 90
Departure-Arrival Separation (n.m.): 0.25 miles
Arrival-Departure Separation (seconds): 10 seconds behind
small, 22 seconds
behind large, and
47 seconds behind
heavies.
19. Route Data: See Figure 2.
20. Two-Way Path Data: To be based on detailed network coding.




21. Common Approach Paths:

22.

23.
24.

25.

26.

27.

Aircraft Length of Common
Class Approach Path

o0 mwy
oOoOVW N
cooo

Vectoring Delays:

This input allocates delays among vectoring and holding.
Model input values will be used that hold arrival air-
craft if delays to arrival aircraft exceed 12 minutes.

Departure Runway Queue Control: Not applicable.

Gate Hold Control: Not applicable.

Departure Airspace Constraints:

Aircraft are not held at gates due to departure airspace
constraints.

Inter-Arrival Gap:

With this runway use, arrival aircraft are delayed in
the arrival airspace when departure delays exceed
20 minutes,

Runway Crossing Delay Control:

Arrival and departure runway operations are only inter-
rupted for a taxiing aircraft to cross an active runway
when the taxiing aircraft is delayed by 30 minutes or
more.

ATIRCRAFT OPERATIONAL CHARACTERISTICS

28,

Exit Taxiway Utilization:

Exit Utilization (percent)

Class F Q RR R

Runway 4 A 100 0 0 0
B 57 0 43 0

C 0 6 58 36

D 0 0 28 72
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Arrival Runway Occupancy Times:

Runway Occupany Times

(seconds)
Class F Q RR R
Runway 4 A 40 - - -
B 42 - 48 -
C - 41 44 52
D - - 47 58

Touch & Go Occupancy Times: Not applicable.

Departure Runwav Occupancy Times:

Aircraft Runway Occupancy Time (seconds)
Class Mean Standard Deviation
A 34 4
B 34 4
c 39 4
D 39 4 j
Taxi Speeds: To be based on reduced field data. ]

Approach Speeds:

Aircraft Approach Speed (knots)
Class Mean Standard Deviation
A 110 10
B 120 10
Cc 130 10
D 140 10

Gate Service Times: Not applicable.

Airspace Travel Times: To be based on reduced field
data.

Runway Crossing Times: 20 seconds.

Lateness Distribution: To be determined by Task Force.

Demand: To be determined by Task Force.
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LGA STAGE - 1 EXPERIMENTS

Experiment No. 6

Objective:

To obtain baseline delay estimates, in VFR1 conditions, for
the following runway-use configurations:

Arrival Runways Departure Runways

13 13

Related Comparison Experiments:

Experiments 7, 10, and 1l0A have same runway-use, but they
different weather, namely IFR1 and improvements. Is the
glide-slope, critical-zone impact reflected in this experi-
ment (?) or just in IFR?

(See attached input summary).




LGA INPUT DATA - EXPERIMENT NO. 6
A, LOGISTICS
i 1. Title: LaGuardia Airport Airfield
Simulation Model Stage=l Run
2. Random Number Seeds: 2017, 3069, 4235, 5873, 6981,
7137, 8099, 9355, 0123, 1985.
3. Start and Finish Times: To be determined by Task Force.
4., Print Options: Detailed run for one random number seed.
Summary run for ten random number seeds.
5. Airline Names: Name Code
Air Taxi AT
Allegheny AL
American AR
Braniff BN
Delta DL
Eastern EA
National NA
North Central NC
Northwest NwW
Ozark 0Z
Piedmont PI
Southern SO
Trans World W
United 97:1
6. Processing Options: First run to check model input.
Other runs in COMPUTE mode.
7. Truncation Limits: + 3 standard deviations.
8. Time Switch: Not applicable.
B. AIRFIELD PHYSICAL CHARACTERISTICS
9. Airfield Network: See Figure 1.
10. Number of Runways: 1
1l. Runway Identification: 13

TR
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12. Departure Runway End Links: 114
13. Runway Crossing Links: 82, 83, 85, 86
l4. Exit Taxiway Location: 88, 118, 119
15. Holding Areas: 44, 45, 46, 49
16. BAirline Gates: Using Gate Areas
17. General Aviation Basing Areas: West of terminal area, 48.
C. ATC PROCEDURES
18. Aircraft Separations: These values are based on
Report No. FAA-EM-78-8A.
Arrival-Arrival Separation (n.m.)-VFR
Trail Aircraft Class
A B C D
Lead A 1.9 1.9 1.9 1.9
Aircraft B 2.7 1.9 1.9 1.9
Class C 2.7 1.9 1.9 1.9
D 4.5 3.6 3.6 2.7
Departure-Departure Separations (seconds)
Trail Aircraft Class
A B C D
Lead A 35 45 45 50
Aircraft B 50 60 60 60
Class C 50 60 60 60
D 120 120 120 90
Departure: Arrival Separation (n.m.): 0.4 miles (Runway
Clearance 71imes)
To release a departure there must be an 8-mile interval
between arrivals to protect the glide-slope critical
area.
Arrival-Departure Separation (seconds): (Runway
Occupancy Times)
19. Route Data: See Figure 2.
20. Two-Wav Path Data: To be based on cetailec retwir:
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21. Common Approach Paths:

22.

23,
24,
25,

26.

27.

Aircraft Length of Common
Class Approach Path

ooy
OOWN
cooo

Vectoring Delays:

This input allocates delays among vectoring and holding.
Model input values will be used that hold arrival air-
craft if delays to arrival aircraft exceed 12 minutes.

Departure Runway Queue Control: Not applicable.

Gate Hold Control: Not applicable.

Departure Airspace Constraints:

Aircraft are not held at gates due to departure airspace
constraints.

Inter-Arrival Gap:

With this runway use, arrival aircraft are delayed in
the arrival airspace when departure delays exceed
20 minutes.

Runway Crossing Delay Control:

Arrival and departure runway operations are only inter-
rupted for a taxiing aircraft to cross an active runway
when the taxiing aircraft is delayed by 30 minutes or
more.

AIRCRAFT OPERATIONAL CHARACTERISTICS

28,

Exit Taxiway Utilization:

Exit Utilization

(percent
Class L N M
Runway 13 A 100 0 0
B 57 0 43
Cc 0 42 58
D 0 91 9

PP R
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29. Arrival Runway Occupancy Times:

Runway Occupany Times

(seconds)
} Class L _N_ M
S
Runway 9 A 40 - -
B 42 - 48
C - 41 44
D - - 47

30. Touch & Go Occupancy Times: Not applicable.

31. Departure Runway Occupancy Times:

Aircraft Runway Occupancy Time (seconds)
Class Mean Standard Deviation
A 34 4
B 34 4
c 39 4 !
D 39 4 |

1 32. Taxi Speeds: To be based on reduced field data.

33. Approach Speeds:

Aircraft Approach Speed (knots)
1 Class Mean Standard Deviation
, A 110 10
2 B 120 10
i c 130 10
D 140 10

34. Gate Service Times: Not applicable.

35. Airspace Travel Times: To be based on reduced field
data.

36. Runway Crossing Times: 20 seconds

37. Lateness Distribution: To be determined by Task Force.

38. Demand: To be determined by Task Force.
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LGA - STAGE 1

Experiment No. 7

Objective:

To obtain baseline delay estimates in IFRl conditions for
the following runway-use configuration:

Arrivals Departures
13 13

Related Comparison Experiments:

Experiments 10 and 10A have same runway use and weather, but
they involve improvements.

(See attached change sheet)
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LGA - STAGE 1

Experiment No. 10

Objective:

To evaluate impact of relocating R13 glide slope antenna to
reduce critical zone impact when there are mixed operations
on R13. This experiment assumes that the impact is reduced
and a departure can be released when there is a mile
interval between arrivals.

Related Comparison Experiments

Experiment No. 7 serves as the comparison case for this
experiment.

(See attached change sheet)
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LGA - STAGE 1

Experiment No. 10A

Objective:

To evaluate the impact of LGA-TEB interaction on delays
experienced by mixed operations on R13 in IFRl weather
conditions.

Related Comparison Experiments:

Experiment No. 7 serves as the "No-other-improvement" com-
parison case for this experiment. Experiment No. 10 is the
comparison case if one wants to examine the limits imposed
on the delay reductions of Experiment 10 by the LGA-TEB
interaction.

(See attached change sheet)
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Experizent Nuaber: 10A
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LGA - STAGE 1

Experiment No., 8

Objective:

To obtain baseline delay estimates, in IFR1 conditions, for
the following runway use configuration:

Arrivals Departures

R4 R4

Related Comparison Experiments:

Experiment No. 13 has same runway use and weather conditions
as No. 8 but with an improved taxiway network for departures
west of R4/22.

(See attached data input summary)
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LGA INPUT DATA ~ EXPERIMENT NO. 8

A, LOGISTICS
1. Title: LaGuardia Airport Airfield
Simulation Model Stage 1 Run
2. Random Number Seeds: 2017, 3069, 4235, 5873, 6981,
7137, 8099, 9355, 0123, 1985.
3. Start and Finish Times: To be determined by Task Force.
4, Print Options: Detailed run for one random number seed.
Summary run for ten random number seeds.
5. Airline Names: Name Code
Air Taxi AT
Allegheny AL
American AA
Braniff BN
Delta DL
Eastern EA
National NA
North Central NC
Northwest NW
Ozark 0Z
Piedmont PI
Southern S10)
Trans World ™
United UA
6. Processing Options: First run to check model input.
Other runs in COMPUTE mode.
7. Truncation Limits: + 3 standard deviations.
8. Time Switch: Not applicable.
B. AIRFIELD PHYSICAL CHARACTERISTICS
9. Airfield Network: See Figure 1.
10. Number of Runways: 1
11. Runway ldentification: 4




12,

13.
14'

l6.
17.

Departure Runway End Links: 77, 190

Runway Crossing Links: 191

Exit Taxiway Location: 50, 84, 86, 87

Holding Areas: 44, 45, 46, 49

Airline Gates: See Figure 1.

General Aviation Basing Areas: West of terminal area, 48.

ATC PROCEDURES

18,

19.

20.

Aircraft Separations: These values are based on
Report No. FAA-EM-78-BA.

Arrival-Arrival Separation (n.m.) - IFR - Without Buffer

Trail Aircraft Class

A B C D
Lead A 3.0 3.0 3.0 3.0
Aircraft B 4.0 3.0 3.0 3.0
Class C 4.0 3.0 3.0 3.0
D 6.0 5.0 5.0 4.0
Departure-Departure Separations (seconds) - IFR -

Case 26 Specific

Trail Aircraft Class
A B C D

Lead A 60 60 82 84
Aircraft B 60 60 60 62
Class C 60 60 60 62

D 120 120 120 90

Departure-Arrival Separation (n.m.): 0.4 miles

Arrival-Departure Separation (seconds): 10 seconds

Route Data: See Figure 2.

Two-Way Path Data: To be based on detailed network coding.
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21.

22.

23.

24.

25.

26.

27.

Common Approach Paths:

Aircraft Length of Common
Class Approach Path
A 6.0
B 6.0
C 6.0
D 6.0

Vectoring Delavys:

This input allocates delays among vectoring and holding.
Model input values will be used that hold arrival eir-
craft if delays to arrival aircraft exceed 12 minutes.

Departure Runway Queue Control: Not applicable.

Gate Hold Control: Not applicable.

Departure Airspace Constraints:

Aircraft are not held at gates due to departure airspace
constraints.

Inter-Arrival Gap:

With this runway use, arrival aircraft are delayed in
the arrival airspace when departure delays exceed
20 minutes.

Runway Crossing Delav Control:

Arrival and departure runway operations are only inter-
rupted for a taxiing aircraft to cross an active runway
when the taxiing aircraft is delayed by 30 minutes or
more.

AIRCRAFT OPERATIONAL CHARACTERISTICS

28.

Exit Taxiway Utilization:

Exit Utilization (percent)
RR

Class F Q P RR R_

Runway 4 A 100 0 0 0 0
B 0 57 43 0 0

C 0 6 58 36 0

D 0 0 ) 72 19

Sammitheaina,




29.

30.
31.

32.

33.

36.
37.
38.

Arrival Runway Occupancy Times:

Runway Occupany Times
(seconds)
Class F_  Q P RR R

40 - - - -
42 - 48 -

- 41 44 52 -
- - 47 58 64

Runway 4

UOw

Touch & Go Occupancy Times: Not applicable.

Departure Runway Occupancy Times:

Aircraft Runway Occupancy Time (seconds)
Class Mean Standard Deviation
A 34 4
B 34 4
c 39 4
D 39 4

Taxi Speeds: To be based on reduced field data.

Approach Speeds:

Aircraft Approach Speed (knots)
Class Mean Standard Deviation
A 120 10
B 120 10
C 130 10
D 140 10

Gate Service Times: Not applicable. Gate area used.

Airspace Travel Times: To be based on reduced field
data.

Runway Crossing Times: 20 seconds.

Lateness Distribution: To be determined by Task Force.

Demand: To be determined by Task Force.
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LGA - STAGE 1

Experiment No. 13

Objective:

To evaluate the impact of an improved taxiway network west
of R4/22 on IFR1l, mixed operations on R4.

Related Comparison Experiments:

= Experiment No. 8 serves as the comparison case for this

. experiment. Model has one, and only one, route from gate to
3 roll, but application is still possible by varying schedule
inputs.

(See attached change sheet)
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Experizect Nuzmber: 13

( Input chazges from wsperizent nuzber__8 )

SIMULATION MODEL INPUT

'DESCRIPTION OF INPUT CEANGE
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LGA - STAGE 1

Experiment No. 9

Objective:

To evaluate the potential delay savings of improving airspace
procedures so that the flow of arrivals to R13, in IFR1l weather
conditions, is independent of the flow of departures on R4.

Related Comparison Experiments:

The potential benefits of these improved airspace procedures
are obtained by comparison with Experiment No. 7, arrivals
and departures on R13.

Remaining Data Items:

o Achievable separations from improvements, e.g.,
as compared to Study Case 19 in VFRI.

(See attached data input summary)
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LGA INPUT DATA - EXPERIMENT NO. 9

A. LOGISTICS

1. Title: LaGuardia Airport Airfield
Simulation Model Stage 1 Run

2. Random Number Seeds: 2017, 3069, 4235, 5873, 6981,
7137, 8099, 9355, 0123, 1985,

3. Start and Finish Times: To be determined by Task Force.

4, Print Options: Detailed run for one random number seed.
Summary run for ten random number seeds.

5. Airline Names: Name Code
Air Taxi AT
Allegheny AL
American A7
Braniff BN
Delta DL
Eastern EA
National NA
North Central NC
Northwest NW
Ozark 0z
Piedmont PI ;
Southern SO
Trans World ™
United UA

6. Processing Options: First run to check model input.
Other runs in COMPUTE mode.

7. Truncation Limits: + 3 standard deviations.

8. Time Switch: Not applicable.

B. AIRFIELD PHYSICAL CHARACTERISTICS

9, Airfield Network: See Figure 1.

10. Number of Runways: 2

11. Runway Identification: 4, 13
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12. Departure Runway End Links: 77, 190
13. Runwav Crossing Links: 81, 82, 85, 86, 191
14. Exit Taxiway Location: 88, 118, 119
15. Holding Areas: 44, 45, 46, 49
16. Airline Gates: See Figure 1.
17. General Aviation Basing Areas: West of terminal area, 48.
C. ATC PROCEDURES
18, Aircraft Separations: These values are based on
Report No. FAA-EM~-78-8AA.
Arrival-Arrival Separation (n.m.) IFR Without Buffer
if achievable
Trail Aircraft Cless
A B C D
Lead A 3.0 3.0 3.0 3.0
Aircraft B 4.0 3.0 3.0 3.0
Class C 4.0 3.0 3.0 3.0
D 6.0 5.0 5.0 4.0
Departure-Departure Separations (seconds) - IFR -
if achievable
Trail Aircraft Class
A B C D
Lead A 60 60 60 60
Aircraft B 60 60 60 60
Class C 60 60 60 60
D 120 120 120 90
Departure-Arrival Separation (n.m.): 0.4 miles
Arrival~Departure Separation (seconds): 10 seconds
19. Route Data: See Figure 2.
20. Two-Way Path Data: To be based on detailed network coding.




21.

22,

23.

24,

25.
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Common Apvroach Paths:

Aircraft Length of Common
Class Approach Path
A 6.0
B 6.0
C 6.0
D 6.0

Vectoring Delays:

This input allocates delays among vectoring and holding.
Model input values will be used that hold arrival air-
craft if delays to arrival aircraft exceed 12 minutes.

Departure Runway Queue Control: Not applicable.

Gate Hold Control: Not applicable.

Departure Airspace Constraints:

Aircraft are not held at gates due to departure airspace
constraints.

Inter-Arrival Gap:

With this runway use, arrival aircraft are delayed in
the arrival airspace when departure delays exceed
20 minutes.

Runway Crossing Delay Control:

Arrival and departure runway operations are only inter-
rupted for a taxiing aircraft to cross an active runway
when the taxiing aircraft is delayed by 30 minutes or
more.

AIRCRAFT OPERATIONAL CHARACTERISTICS

Exit Taxiway Utilization:

Exit Utilization (percent)

Class L N_ M_

Runway 13 A 100 0 0
B 57 43 0

C
D

6 58 36
0 28 72




29.

30.
31.

32.
33.

34.
35.

36.
37.
38.

i
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Arrival Runway Occupancy Times:

Runway Occupany Times

(seconds)

Class L_ N_ M

Runway 22 a 40 - -
B 42 48 -

c 41 44 52

D - 47 58

Touch & Go Occupancy Times: Not applicable.

Departure Runway Occupancy Times:

Aircraft Runway Occupancy Time (seconds)
Class Mean Standard Deviation
A 34 4
B 34 4
C 39 4
D 39 4

Taxi Sveeds: To be based on reduced field data.

Approach Speeds:

Aircraft Approach Speed (knots)
Class Mean Standard Deviation
A 110 10
B 120 10
C 130 10
D 140 10

Gate Service Times: Not applicable. Gate area used.

Airspace Travel Times: To be based on reduced field
data.

Runwav Crossing Times: 20 seconds.

Lateness Distribution: To be determined by Task Force.

Demand: To be determined by Task Force.
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